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GEOTECHNICAL INVESTIGATION:

Alterations and Additions at 4 Curra Close, Frenchs Forest

1.

Proposed Development

1.1 Demolish the existing deck and balcony on the downhill side of the house and

construct a new two-story deck in the same location.
1.2 Various other external alterations.

1.3 Details of the proposed development are shown on 9 drawings prepared by

TJK design, drawing number 2111, sheets numbered 1 to 9. Dated 12/10/22.

Site Description

2.1  The site was inspected on the 16™ May, 2021.

2.2 This residential property is on the downhill side of the street and has a S aspect.
It is located on the gentle to steeply graded upper middle reaches of a hillslope. The
slope falls across the property at an average angle of ~5.3°. The grade increases to
very steep angles in the SW corner of the property and beyond the lower common
boundary. The slope above the property continues at easing angles. The grade below

the property continues at steep angles.

2.3 At the road frontage, a concrete driveway runs to a garage attached to the
uphill side of the house (Photo 1). Between the road frontage and the house is a gently
sloping lawn surrounded by garden beds. The part two-storey brick house is supported
on brick walls and brick piers. No significant signs of movement were observed in the
supporting brick walls. One of the supporting brick piers was observed to be tilting
downslope at an angle of ~3° (Photo 2). See Section 13 for advice regarding this tilting
pier. Competent Medium Strength Sandstone outcrops and steps down the slope to
the E of the house. Most of the outcropping rocks display no significant geological

defects. The lower portion of the outcropping rock was observed to be slightly
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undercut (Photo 3). See Section 12 for advice regarding the proposed deck
foundations in this location. A fill extends off the downhill side of the house. The fill is
supported by stepped timber retaining walls reaching ~1.4m high. These walls were
observed to be tilting downslope at a maximum of ~5° (Photo 4). See Section 13 for
advice regarding these tilting retaining walls. A lawn-covered fill extends off the
downhill side of these walls. This fill is supported by a concrete block retaining wall.
This wall has a thick covering of vegetation and could not be easily assessed. A steep,
densely-vegetated slope falls from the base of this wall to and beyond the lower
common boundary (Photo 5). Due to dense covering of vegetation, only isolated
sections of the rock was visible. As such this section of the slope could not be assessed
for stability at the time of the inspection. We recommend the vegetation be cleared

so it can be adequately assessed.

3. Geology

The Sydney 1:100 000 Geological sheet indicates the site is underlain by Hawkesbury
Sandstone. It is described as a medium to coarse grained quartz sandstone with very minor

shale and laminite lenses.

4. Subsurface Investigation

One hand Auger Hole (AH) was put down to identify the soil materials. Four Dynamic Cone
Penetrometer (DCP) tests were put down to determine the relative density of the overlying
soil and the depth to bedrock. The locations of the tests are shown on the site plan attached.
It should be noted that a level of caution should be applied when interpreting DCP test results.
The test will not pass through hard buried objects so in some instances it can be difficult to
determine whether refusal has occurred on an obstruction in the profile or on the natural
rock surface. This is not expected to be an issue for the testing on this site. However,
excavation and foundation budgets should always allow for the possibility that the

interpreted ground conditions in this report vary from those encountered during excavations.
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See the appended “Important information about your report” for a more comprehensive

explanation. The results are as follows:

AUGER HOLE 1 (~RL150.7) — AH1 (Photo 6)

Depth (m) Material Encountered

0.0to0.4 TOPSOIL, sandy soil, dark brown, medium dense to dense, dry, fine to
coarse grained from trace clay.

0.4t00.6 SAND, dark grey, damp, dense, coarse grained.

Refusal @ 0.6m grinding on rock. No water table encountered.

DCP TEST RESULTS — Dynamic Cone Penetrometer
Standard: AS1289.6.3.2 - 1997

Equipment: 9kg hammer, 510mm drop, conical tip.

Depth(m) DCP1 DCP 2 DCP3 DCP 4
Blows/0.3m (~RL149.7) (~*RL147.9) (~RL147.8) (~*RL150.7)
0.0t0 0.3 9 3 3
031006 Rock Exposed at 4 . 23
Surface

0.6t00.9 22 #
09to1.2 41

1.2to 1.5 #

Refusal on Rock Refusal on Rock @ | Refusal on Rock @
@ 0.3m 1.15m 0.6m

#refusal/end of test. F=DCP fell after being struck showing little resistance through all or part of the interval.

DCP Notes:

DCP1 — Medium Strength Sandstone exposed at surface.

DCP2 — Refusal on rock @ 0.3m, DCP bouncing off rock surface, white impact dust on dry tip.
DCP3 —Refusal on rock @ 1.15m, DCP bouncing off rock surface, white and maroon fragments
on damp tip.

DCP4 — Refusal on rock @ 0.6m, DCP bouncing off rock surface, white impact dust on damp
brown silty tip.
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5. Geological Observations/Interpretation

The surface features of the block are controlled by the outcropping and underlying sandstone
bedrock that steps down the property forming sub-horizontal benches between the steps.
Where the grade is steeper, the steps are larger, and the benches narrower. Where the slope
eases, the opposite is true. Where the rock is not exposed, it is overlain by a sandy soil over
sandy clays that fill the bench step formation. Filling has been placed across the downhill side
of the property. In the test locations, where the rock is not exposed, it was encountered at
depths of between 0.3 to 1.15m below the current surface, being slightly deeper due to the
stepped nature of the underlying bedrock and due to the presence of filling. The outcropping
sandstone on the property is estimated to be Medium Strength or better and a similar
strength rock is expected to underlie the entire site. See Type Section attached for a

diagrammatical representation of the expected ground materials.

6. Groundwater

Normal ground water seepage is expected to move over the buried surface of the rock and
through the cracks. Due to the slope and elevation of the block, the water table is expected

to be many metres below the base of the proposed works.

7. Surface Water

No evidence of significant surface flows were observed on the property during the inspection.
Normal sheet wash from the slope above will be intercepted by the street drainage system

for Curra Close above.

8. Geotechnical Hazards and Risk Analysis

No geotechnical hazards were observed above or beside the property. The gentle to steep
graded land surface that falls across the property and continues below is a potential hazard
(Hazard One). Collapse of the tilting timber stepped retaining walls on the downhill side of

the property are a potential hazard (Hazard Two).
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Risk Analysis Summary

HAZARDS Hazard One Hazard Two

The gentle to steep slope that falls
. Further movement of the stepped
across the property and continues . .
TYPE o . . timber retaining walls below the
below failing and impacting on the . .
house causing failure.
proposed works.

LIKELIHOOD ‘Unlikely’ (10 ‘Possible’ (1073)
CONSEQUENCES
Q ‘Medium’ (15%) ‘Minor’ (5%)
TO PROPERTY
RISKTO
‘Low’ (2 x 10°) ‘Low’ (2 x 10)
PROPERTY
RISK TO LIFE 5.5 x 107/annum 8.3 x 10%/annum

This level of risk is ‘TOLERABLE.” To

This level of risk is ‘ACCEPTABLE’ .
move risk to acceptable levels, the

COMMENTS provided the recommendations in
Section 13 are followed.

recommendations in Section 13 are to
be followed.

(See Aust. Geomech. Jnl. Mar 2007 Vol. 42 No 1, for full explanation of terms)

9. Suitability of the Proposed Development for the Site

The proposed development is suitable for the site. No geotechnical hazards will be created by
the completion of the proposed development provided it is carried out in accordance with

the requirements of this report and good engineering and building practice.

10. Stormwater

The survey shows a drainage easement running down the W common boundary of the
property. It is recommended all stormwater or drainage runoff from the proposed
development be piped to this easement through any tanks that may be required by the

regulating authorities.

11. Excavations

Apart from those for footings, no excavations are required.
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12. Foundations

The new two-story deck is to be supported on piers taken to the underlying Medium Strength
Sandstone. This material is expected at variable depths of between 0.3 to 1.5m below the
current surface where it is not exposed. No portions of the deck are to be supported on any
undercut portions of the exposed rock outcrop (See Photo 3). Where footings are over an
exposed sloping rock surface, they may be supported off level pads cut into the rock. Assume
a maximum allowable bearing pressure of 1000kPa for footings supported off Medium

Strength Sandstone.

Naturally occurring vertical cracks (known as joints) commonly occur in sandstone. These are
generally filled with soil and are the natural seepage paths through the rock. They can extend
to depths of several metres and are usually relatively narrow but can range between 0.1 to
0.8m wide. If a footing falls over a joint in the rock, the construction process is simplified if
with the approval of the structural engineer the joint can be spanned or alternatively the

footing can be repositioned, so it does not fall over the joint.

NOTE: If the contractor is unsure of the footing material required, it is more cost-effective to
get the geotechnical consultant on site at the start of the footing excavation to advise on
footing depth and material. This mostly prevents unnecessary over-excavation in clay-like

shaly-rock but can be valuable in all types of geology.

13. Site Maintenance/Remedial Works

Where slopes approach or exceed 30° (such as on the downbhill side of the property —
Photo 5), it is prudent for the owners to occasionally inspect the slope (say annually or after
heavy rainfall events, whichever occurs first). Should any of the following be observed:
movement or cracking in retaining walls, cracking in any structures, cracking or movement in
the slope surface, tilting or movement in established trees, leaking pipes, or newly observed

flowing water, or changes in the erosional process or drainage regime, then a geotechnical
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consultant should be engaged to re-assess the slope. We can carry out these inspections upon

request. The risk assessment in Section 8 is subject to this site maintenance being carried out.

The supporting brick pier measured to be tilting downslope at ~3° (Photo 2) is to be monitored
by the owners on an annual basis keeping a photographic record of the inspections. We can
carry out these inspections upon request. Should any new movement be observed, the pier

is to be replaced with a new pier that meets current engineering standards.

The stepped timber retaining walls on the downhill side of the property are tilting downslope
to ~5° (Photo 4). We recommend consideration be made to repairing/replacing the retaining
walls during the proposed works. Alternatively, the retaining walls can be inspected by the
owners on an annual basis or after heavy prolonged rainfall, whichever occurs first, keeping
a photographic record of the inspections. We can carry out these inspections upon request.
Should any new movement be observed, the retaining walls are to be remediated or rebuilt

to current engineering standards.

14. Inspection

The client and builder are to familiarise themselves with the following required inspection as
well as council geotechnical policy. We cannot provide geotechnical certification for the
owner or the regulating authorities if the following inspection has not been carried out during

the construction process.

e All footings are to be inspected and approved by the geotechnical consultant while
the excavation equipment and contractors are still onsite and before steel reinforcing

is placed or concrete is poured.
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White Geotechnical Group Pty Ltd. Reviewed By:
Nathan Gardner Ben White M.Sc. Geol.,
B.Sc. (Geol. & Geophys. & Env. Stud.) AusIMM., CP GEOL.
Engineering Geologist and Environmental Scientist. No. 222757

Engineering Geologist.

Photo 1
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Photo 4
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Photo 6: AH1 — Downhole is from top to bottom
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Important Information about Your Report

It should be noted that Geotechnical Reports are documents that build a picture of the subsurface
conditions from the observation of surface features and testing carried out at specific points on the site.
The spacing and location of the test points can be limited by the location of existing structures on the site
or by budget and time constraints of the client. Additionally, the test themselves, although chosen for their
suitability for the particular project, have their own limiting factors. The testing gives accurate information
at the location of the test, within the confines of the test’s capability. A geological interpretation or model
is developed by joining these test points using all available data and drawing on previous experience of the
geotechnical consultant. Even the most experienced practitioners cannot determine every possible feature
or change that may lie below the earth. All of the subsurface features can only be known when they are
revealed by excavation. As such, a Geotechnical report can be considered an interpretive document. It is
based on factual data but also on opinion and judgement that comes with a level of uncertainty. This
information is provided to help explain the nature and limitations of your report.

With this in mind, the following points are to be noted:

e If uponthe commencement of the works the subsurface ground or ground water conditions prove
different from those described in this report, it is advisable to contact White Geotechnical Group
immediately, as problems relating to the ground works phase of construction are far easier and
less costly to overcome if they are addressed early.

e If this report is used by other professionals during the design or construction process, any
questions should be directed to White Geotechnical Group as only we understand the full
methodology behind the report’s conclusions.

e Thereport addresses issues relating to your specific design and site. If the proposed project design
changes, aspects of the report may no longer apply. Contact White Geotechnical if this occurs.

e This report should not be applied to any other project other than that outlined in section 1.0.

e This report is to be read in full and should not have sections removed or included in other
documents as this can result in misinterpretation of the data by others.

e It is common for the design and construction process to be adapted as it progresses (sometimes
to suit the previous experience of the contractors involved). If alternative design and construction
processes are required to those described in this report, contact White Geotechnical Group. We
are familiar with a variety of techniques to reduce risk and can advise if your proposed methods
are suitable for the site conditions.
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SECTION A-A

TYPE SECTION - Diagrammatical Interpretation of expected Ground Materials

BCA COMPLIANCE

Section 1 Goveming Regrements

Wil 2 Part 46, Bullding Classification:
AB.1 Cizss 1 bulkdngs

A Class 1 bullding Includes one or more of the foliowing sub-classications:

{1} C1285 13 5 one or more buldings. hich tagsther form 2 single dwefing Inciuding the

Fowing
{3} A detached house.
i} One of 3 group of fwo or Mo attached wellings, each being 3
bulkang, separated by 3 fire-resising wall, Includng 3 row house, 1emace house, town house
orwilla unit.

A6.10: Class 10 bulkdings and stuciures

A Class 110 bulicing INCIUCES ane o more of the TollosMng sub-ciassincations:

i) Class 108 ks 3 non-habitabie bulidng Indudng a private garage, caport, shed or
the Tke.

2} Class 100 b5 3 sucture ihat Is 3 fencs, mast, antenna, reEining wall o fres-
standding wall o SMITITing pod of thie

Section 3 Acceptahle Consiniction

Part 3.7.1 Fire properties for matsriaks and conafruction

Where an afiemative fire propesty for materisls and consirucion |s proposed a5 3
Performance Solulion tothat described

In Part 3.7.1, thiat proposal misst comply with—

(=1 Parfommance Requiremeant P2.3.1; and

141} fthe relevant Perfomance Raquirements detsrmined In accordance with A2 2(3)
3 AZ.43) 35 plcabie.

4.7.1.1 General Concesslon - non-combustible materials

The foilowing matenals, hough combusiibie or containing combusTbie Mores, may be used
WISTSVET 3 Non- mmrﬂlredhﬂ'ﬂmrgm
{a) Plastarboard.
() Perforated qypeum 13 wilh 2 nomal paper finlsh.
(i) Flbrous-piastar sheat,
di FII:rE-rEIrI'DI'mdaE’TH‘HHIEd:II‘q.
{i&) Pre-finished meta shasting having 3 CombusTble suace Minish nol exceedng 1 mm tick
and where the Spreacol- Flame Index of the proouct ks not mone than 0.
(T} Saming-type materias hat do not excesd 1 mm in thickness and have a ammanillty Index
niot greater than &
(3) Bonded [aminaed materias where—
{11 each lamina, Including any core, Is non-combusiibie; and
4llﬁaﬂlmmﬂ'ﬂ:ﬁnmm1mlnmmnm
adhesive layers does not excesd 2 mim; and
-!II'|11‘E Spraad-ofi-Flame Index and the Smoke-Devaloped Index of the bondad
Iaminazd material 35 3 whole oo nod excesd 0 and 3 respecively.

37.1.2 Fire hazard propertiss

The fire Fazand properties of materals usad in 3 C13ss 1 bulldng, Inciucng fioor of celling
SNacEE COMMon with 3 Class 10 bullding, Imus comply with the folowing

() Sarking-type matials uSed In e ool must have 3 fammaniity g not greater than 5.
i) Fliesfibie Sucwork Used for the fransfer Of procucts InfSaing from 2 heat sourss that
contains a flame must comply with the fire hazard properties set out n AS 4254 1.

3.7.2 Fire Saparation of sxtemal walls

3.7.2 2 Extemnal Walls of Class 1 bulldings

i extarnal wall of 3 Class 1 bullding and any opanings In that wall must comply with
3.7.2.4, If the wall Is less than-

{a} 900 mm from the allotment boundary other than the boundary adjaining a raad dignment
or piher public space; or

B} 1.5 m from another billding on the same aistment oiher Man a Ciass 10 buliding
as50ciaad W the Class. 1 bulding or 3 detached part of e same Class 1 buldng.

3.7.2.3 Measurement of distancas
a The dstance from any point on an extemnal wall of a buliding %o an allotment boundary or
another bullding s the dstance 1D that polnt measured 3ong a line at right anges

from the: aliotment boundary or exiemal wail of the other bullding winich
Intersects that point wilhout obectnuchsd oy 3 wal with 3.72. 4,
b Whare 3 wall withini 3 specified distance s required o comply wilh 2.7.2.4, only thiat part of
the wall (Inciuding any openings) within the specified distance need be consucisd n that
MEnner.

. Whese the distance measured |5 between aSached or detached bulldings of arent
helghis, the distance must be taken from e extemal wall with the highest slevaion messured
& rignt angles 10 3 poiT: that Itersects e Nearss! part of 3 verica projecion ahove the
adjacent pulding, exciudng 3Ty eave verhang.

3.7.2 4 Construction of Extarnal Walla

{a) Extamal walls {Including gabies ) requinsd to ke fire-resisting [Refemed ion 37.22 o
37.25 mus-

{1} eommencs at the Toofngs o ground slab, exept whers the exdemal wall commences above
3 separating wall complying wih 3.7.3.2; and

('} esclend io—

(&) the underside of 3 non-comiusibie rof covering, except izt 3 wall may terminate not
mare Man 200 mm from the underside of 3 nor-combustiss roof covering, where the arsa
betwesn the sstemal wall and undersite of the ool covening IS sealed Wil 3 non-combusible
fascia, guiter or Nlashing or

(B the undiersde of 3 non-combustinie eaves ining. and

() be constructed In accondance with (B}

i A weall required by [3) musi—
{1} have an FRL of not lees than SVE0/ED when teshed from e outsos of
(I} b= of MEs0nny-venesr CONStruction In which Me edamal Masomy vanedr Is
notiess  Hian S0 mm mkk; or
{1} be of masonry constmaction not less than S0 mm thick.

fiz} Openings In exiemal wals required to be firs-resisting {Pefemed inin 3.7.2.2 or 3.7.2.5)
st e protectsd y—
i _ro, L} ON-PENEAE TV WiNoWS of Sther consinuston With an FRL of ot less
- _: :"
(W} seti-cicsing soild core doors not less than 35 mm thick.

{if) The requirements () do not apply 1o @ wingow in anon-hahitabie rom Mt |s located
afacent ko and not less than 600 mm from the boundary of an adoining Aloment o 1200
M from anoiher bulking on Mie same aloment provided ha—

(T} I @ bathoom, aundny of ioliet, the opening Nas an arsa of not more than 1.2 M2 or
{il} I 2 PO okher than one reflemed o n (1), e opening has an area of not more than 054

M and—
{A) e window Is steel-framed, there are na opening sashes and it Is giazed In wired giass;
aor

(5] i cpening ks enciosad with ranslucent holow giass Hocs.

fia) Subfiocr vents, Foof vants, wesphoies, control joints, constuction joints and penetrations
for pipes, condulis and e ik nead not comply with (c).

47.3.2 separating walls

{a) A separatng wall between Class 1 bulldings, or a wall that separaies 3 Class 1 buliding
from 3 Class 103 bullding which I not associated with the Class 1 bulkling musi—
{1} have affer—
A} an FRL of nat less than S0GIET; or
B} be: of M3sonry consnIcaon not kss fian 90 mm Tk and
) commence 3 the footings or ground stab, exent for horzontal projections
to which 3.7.3.5 3pples; and

(W} extend—
&) If e bullding Fias a non- combustible nof covering, o e
unerside of the MooT coverng ; of
B} If e bullding Fias 3 combustnie ol coverng, 0 ot less
M ahove the ool coverng, and
(I} comgiy with (7} % (=) and 3.7.3.3 a5 Zpplicatie.

Sacthon 2, Part 2.3: Fire aafety

P2 3.2 AuriDmanc Waming for occupants

In 3 Class 1 bulding, oocupants must be prowided with anomaic waming on the detection of
EMoke 50 M3 My may evaciats In the vent of 3 ir2 {0 3 placs of safsty.

Part 3.7.5: Smo#a alarms: and evacuation lighting
3.7.5.2 Smoks Jarm requirsments: Smoks alarm musi-

than 430

a b Inczted I—
m i3S 1a bulldings I accomance with 3.7.5.3 and 3.7.5.5; and
iy Class 1b bullngs In accordance wih 3.7.5.4 and 3.7.55.
SECTION F Heaith and amenity

Fart F1: Damp and Weatherproofing

Stommeaier drainage must comply with ASNES 3500.3.2
Fo0f cowering to compty with F1.5

Sarking must comply wilh ASMNZS 4200, Parts 1and 2
Waber proofing of wet areas In buldngs o Dm‘l:hr'ﬂih FI1.7T
Diag-proofing of fioors on ground o comply with F1.1

Part 3.8: Haath and amenity
-Vt areas whhin Mie bulling musst comply wim he requinements of Part 3.6.1 Wt arsas

Part 3.8.6- Sound | neulation requirsmants

3.8 .1 Application- Compilance with his ‘saficfies parfommance requiremant P2.4.6 for
SoUnd Insutation. et

3.8.6.2 Sound Insulation requirsments:
{3} A separatng wail betwesn Class 1 bulldings, or 3 wall that senarsis a Class 1 buliding
Trom a Class 103 bullding which Is not associaied with the Class 1 bulldng musi—
{1} hawe an Rw + CIr (airbome) not kess than 50; and
(¥} be of dscontinuous consrustion 1 saparaies 3 bathroom, sanitary
comiparment, |aundry o kichen In one Class 1 buliding Trom 3 habitabie
room [ofher than a kiichen) In an adoining Class 1 buliding.
[} For the purposas of ()1}, discontinuous constrection means 3 wall system that has tao
separaie leaves and that Is noft 3 siaggered shud wall, that comgpiles with the following
(1) Thee wall has a rminimum 20 mm caity belwesn saves.
(¥} For masonry walls, where wall es are required o cornect leaves, the ties
are of the neslient type.
{1l For walls afher than masonry, Tiere ks no mechanical Inkage betwesn
leaves excant 3t the perpheany.
fic) A wall reguired to have sound Insuiation must continue bo—
{1} Te undersice of the nooT above: or
(¥} & caling that provides the sound Insulation requined for the wall,

Part 3.3 S35 MOWGTENT JN0 SCCaES
-Thetreads and fsars of the proposad stairs ane to comply with Part 3.9.1.2 Sainay
constrschon.
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Viegetation retained

EXAMPLES OF GOOD HILLSIDE PR&CTICE

Surface water interception drainage

Watertight, adequately sited and founded
roof water storage tanks (with due regard for
impact of potential leakage)

Flexible structure
Roof water piped off site or stored

On-site detention tanks, watertight and

adequately founded. Potential leakage

managed by sub-soil drains

Vegetation retained \ mﬁﬁm AND ROCK

i el

" Pier foolings into rock

Subsoil drainage may be

required in slope

' Cutting and filling minimised in development

OFF STREET
PARKING

o J

— ~
bl

Sewage effiuent pumped out or connected to sewer.
Tanks adequately founded and watertight. Potential

leakage managed by sub-soil drains

— Engineered retaining walls with both surface and
subsurface drainage (constructed before dwelling) @ acs ,

EXAMPLES OF POOR HILLSIDE PRACTICE

Unstabilised rock topples
and travels downslope

Vegetation removed
Discharges of roofwater soak Steep unsupported

away rather than conducted off cut fails |
site or 1o secure storage for re-use

Structure unable to tolerate
settiement and cracks

Poorly compacted fill settles
unevenly and cracks pool

Inadequate walling unable
to support fill

Loose, saturated fill slides

and possibly flows downslope
Inadequately supported cut fails Roofwater introduced into slope
Saturated
slope fails
Dwelling not founded in bedrock

Vegetation
removed
Mud flow
0CCurs
- Absence of subsoil drainage within fill
~—— Ponded walter enters slope and activates landslide @ AGS (2006)

" Possible travel downslope which impacts other development downhill See also AGS (2000) Appendix J



